Determination of species within the genus Cannabis has important legal medical and social implications. Recent genome sequencing has shown that the genomes of C. sativa (recreational marijuana and hemp), C. indica (medical marijuana) and C. ruderalis (feral marijuana) can all be distinguished. However, hybridization among the species has occurred with widely varying outcomes in the percent of genome transmitted. The aim here was to determine if a simple assay based on the DNA sequence of ITS2 could be used to distinguish among species. Using sequences at GenBank as a reference eighteen plant samples were sequenced and shown to be identical to C. indica sequence and different from C. sativa and C. ruderalis at 4 positions within the 25S rRNA gene. This result and the geographic separation of the centers of genetic diversity argues strongly for polytypic origins of the 3 species. Analysis of interspecific hybrids sequences at GenBank suggested only the C. indica allele is transmitted preferentially. Finally, a SNP within the ITS could be used to distinguish two types within the eighteen plants. Therefore this simple genetic test can be used for rapid plant identification and to assist in strain identification.
Introduction
Internal transcribed spacer (ITS) refers to the spacer DNA (non-coding DNA) situated between the small-subunit ribosomal RNA (rRNA) and large-subunit rRNA genes in the chromosome (Coleman, 2007) . There are two ITS's in eukaryotes; ITS1 is located between 18S and 5.8S rRNA genes, while ITS2 is between 5.8S and 25S (in plants) rRNA genes.
Sequence comparison of the ITS region is widely used in taxonomy and molecular phylogeny because it a) is easy to amplify even from small quantities of DNA (due to the high copy number of rRNA genes), and b) has a high degree of variation even between closely related species (Coleman, 2007; Shultz et al., 2006) . The success rates for using the ITS2 region to identify dicotyledons plants was 76.1%, at the species level (Kress et al., 2006; Yao et al., 2010) .
The ITS region is the most widely sequenced DNA region in molecular ecology of plants and has been recommended among the universal barcode sequences (Kress et al., 2006; Yao et al., 2010) It has typically been most useful for molecular systematics at the species level, and even within species (e.g., to identify geographic races, varieties and ancestoral types). The standard ITS1 and ITS4 primers are used by most labs (White et al., 1990) .
Determination of species within the genus Cannabis has important legal medical and social implications. However, the literature to date has been confused on some key concepts because of the remarkable amount of genetic variation and phenotypic plasticity within the genus (Schultes et al., 1974; Sawler et al., 2015) . Selection, cultivation, hybridizations by both man and nature, crop abandonment and feral growth have all combined to confuse the identities and origins of the four crops, C. sativa (recreational marijuana and hemp), C. indica (medical marijuana) and C. ruderalis (feral marijuana). However, it seems possible they had polytypic origin since their centers of wild plant genetic diversity differ, East Asia, India and Russia for the 3 species respecctively.
Recent genome sequencing has shown that the genomes of C. sativa (recreational marijuana and hemp), C. indica (medical marijuana) and C. ruderalis (feral marijuana) can all be distinguished (Sawler e al., 2015) . However, hybridization among the species has occurred with widely varying outcomes in the percent of genome transmitted. Observations of phenotypes suggest the C. indica type is dominant with preferential transmission of its alleles in known interspecific hybrids. Preferential transmission of alleles is widely observed in interspecific crosses with one parent being dominant in all crosses made (Guo et al., 1990) .
Here is described a simple and rapid genetic test that distinguishes
Materials and Methods

Sampling
On February 10, 2015 eighteen samples from eighteen plants were collected by Prof. David A Lightfoot, Principal Scientist, GAAB-LLC, Carbondale, IL 62901, USA. An analysis of the samples species identity had been requested. They were provided as follows.
DNA Extractions
All eighteen samples were handled in the same way. Gloves were worn by Dr. Lightfoot throughout. All vials and plastic ware were new and had been sterilized. The Promega GenewizTM kit was used for purifications. The kit was new.
PCR Conditions
Following White, et al (1990) 
DNA Sequencing
The DNA in samples sent for forward DNA sequencing using services provided by GeneWiz Inc. (Plainsfield, NJ, USA) using the amplification primer ITS1. DNA sequences were obtained that were found in the gene data repository at NCBI. The sequences were aligned with reference sequences for C. sativa 
Results
To date good sequences have been obtained from 14 of the 18 samples. In each case the sequences contained the tetra-nucleotide AGGT between nucleotides 708 to 711 of the reference genome sequence of C. indica (record identifier KC292629.1). They all differed from the CGTA at that position found in C. sativa (record identifier FJ572045.1). An example alignment is shown in (Figure 1 ). No further difference were seen between C. sativa and C. indica except a single A/T SNP at position 522. The new sequence for C. indica was deposited at GenBank as accession number KX980526. The T SNP was unique to the samples tested and was not present in either reference sequence or on other GenBank records. Examination of the 12 homologous sequences found on GenBank (Figure 3 ) showed all but two to be C. indica though seven were miss-identified as C. sativa. One sample from house dust was also C. indica. Not shown were several realted species including Celtis sp. that aligned starting at the region of rRNA transcription. In a remarkable example of convergent evolution sequence of a monocot Dioscorea sansibarensis was well aligned with the Canabis sp. too. Alternately, DQ267929 was a contaminated sequence submitted in error.
Conclusion
Therefore, it was concluded the tested plants were all C. indica. Because the region sequenced is a primary diagnostic test of species and genus when used by systematists around the world the conclusion cannot be reasonably refuted (Schultz et al., 2006; Yao et al., 2010) . The nature and position within the 25S rRNA gene coding sequence suggests a separate origin for the two species which would agree with their separate centers of genetic diversity (Shultes et al., 1974; Sawler at al., 2015) . 
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